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Advanced technologies are increasingly being introduced to the 
construction industry. Several studies in the literature have examined the 
diffusion of advanced communication technology, however the adoption 
process for handling and lifting equipment (e.g. advanced cranes and lift 
trucks) from an organizational/project perspective has received very little 
attention. This paper presents the handling and lifting equipment adoption 
model including key stages of the process from seeking a potential 
solution to utilisation. The paper also intends to identify whether different 
construction companies follow the same procedure or have different 
technology adoption behaviours due to the differences in their 
organization characteristics. In doing so, a total of 22 in-depth interviews 
were conducted to investigate how contractors make decisions to adopt a 
piece of handling and lifting equipment, and to gather information about 
their feedback on technology implementation. The findings show that the 
model consists of six main stages (i.e. required activities) such as ‘seek 
potential solutions’, ‘comparisons’, ‘evaluation’, ‘negotiation’, ‘evaluation’, 
and ‘assemble and operate’, which are navigated by customers and 
vendors as they pass through the adoption process. It was also found that 
there are three main groups of decision makers in the sample which are 
called ‘leader corporations and large firms’, ‘mid-sized leaders’ and 
‘followers’ which pass through the adoption process differently in terms of 
being either innovative, developing new market technologies, or 
exhibiting conservative behaviour. Future study should evaluate the 
model in different contexts and market settings.  






Building construction is becoming increasingly modernized and 
industrialized. There is an interest in shifting from traditional and in situ 
construction to modularized and off-site prefabrication methods. 
Consequently, handling and lifting equipment (HLE) such as cranes and 
lift trucks will be critical for improving productivity and safety in modern 
construction. However, the current crane literature focuses on the process 
of crane selection but there is virtually no published work explaining the 
holistic crane adoption process.   
Several technology adoption studies focusing on information technologies 
show: consensus on the importance of understating the process to ensure 
successful uptake; and the need to investigate the market place where 
technology diffusion and adoption occurs (Kale and Arditi, 2005; McCoy et 
al., 2010; Sepasgozar and Bernold, 2012 ; Sardroud, 2014; Sepasgozar 
and Davis, 2014; Sepasgozar and Davis, 2015b). According to Arts et al. 
(2011), understanding the whole process gives a critical insight for 
managers involved in marketing innovation. However, an open question 
concerns consideration of the range of key factors influencing adoption 
decisions by which construction companies select and operate new HLE 
for their projects. According to Manley (2008), many construction 
companies are not aware of the best practice approaches to implementing 
innovations and whilst this comment is primarily for Australian projects, 
the same is thought to be true of many other countries as well. Therefore, 
the need to study technology adoption topics in construction is 
particularly important as it has been generally slow in uptake across the 
construction industry (Sepasgozar and Davis, 2015a; Sepasgozar et al., 
2016). 
Previous studies have provided different models for crane selection, such 
as Adaptive Probabilistic Neural Networks (Sawhney et al., 2000) and 
geometrical characteristic based algorithms (Al-Hussein et al., 2001). 
However, these current studies only consider project specific variables as 
distinct from the broader based organisational needs that clearly impact 
on customer decision making. There is therefore, a need to investigate 
the industry practice of crane usage in a local area to better understand 
organisation level adoption strategies.  
The present paper develops a framework for HLE adoption in three main 
steps. First, the relevant literature was reviewed to identify the key area 
where current knowledge is lacking in HLE adoption and to distinguish 
between selection and adoption processes. Second, the research method 
to investigate the adoption process in the HLE industry is presented. 
Third, presentation of findings which includes an HLE adoption framework 
consisting of three main themes; and three customer groups who pass 
through the process in different ways. This is followed by a comparison to 
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understand differences between each customer group in the adoption 
process.  
FROM CRANE SELECTION TO CRANE ADOPTION 
The contextual complexity of the construction industry coupled with the 
uniqueness of the crane business in terms of sensitive technology and 
safety, compel us to seek a more comprehensive framework to assist in 
HLE adoption decisions. The existing studies present crane selection 
models such as Decision support for tower crane selection (Marzouk and 
Abubakr, 2016), Adaptive Probabilistic Neural Network-based (Sawhney 
et al., 2000) and a geometrical characteristic based algorithm (Al-Hussein 
et al., 2001), predominately relying on crane geometry and technical 
factors. For example, Al-Hussein et al. (2001) presents an algorithm that 
takes into account the lift dimensions, weight capacity, and the location 
distance (that should be covered), all technically feasible lift settings. 
These attributes should satisfy all specified clearances between the crane, 
the lift, and all adjacent buildings.  
An extensive research exists in the construction technology literature, 
which attempts to empirically understand the adoption process of 
information technologies through an analytical exploratory process in 
construction projects. For example, Mitropoulos and Tatum (1999) and 
Peansupap and Walker (2005) investigate factors affecting ‘information 
systems’ adoption in construction. These studies often investigate new 
factors (e.g. availability of skills; site engineer and foreman involvement 
in the process) but the differences between information technology and 
HLE adoption processes differ in attributes, hence limiting the ability to 
simply apply the same contextual variables. Therefore, a more specific 
framework for HLE, which is purpose built, forms the key aim this study.  
The equipment adoption literature is an under development area, and the 
current paper follows the general method of construction technology 
adoption model (CTAM) developed by Sepasgozar et al. (2016). CTAM 
shows that other factors such as down time, quick operation, ease of 
repair and automatic control influence the decision processes (Sepasgozar 
and Davis, 2015b; Sepasgozar et al., 2016). 
RESEARCH METHODOLOGY 
A qualitative research was conducted in order to explore the HLE adoption 
process in construction. It utilised thematic analyse and cluster analysis 
make possible using NVivo software. As mentioned, this method was 
employed because of the lack of understanding about HLE manufacturers 
and their customers’ business behaviour, in regard to the adoption 
process. A total of 22 participants in Australia and the United States were 
recruited using a combination sampling strategy of ‘criterion-chain’ from 
the crane business. Some examples of the unstructured questions which 
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were designed to allow the respondents to explain their experiences of 
the technology adoption process are: Give me specific examples of 
technologies in your company, how many purchase decision procedures 
do you have in the company, how different they are. Criterion chain 
sampling makes use an initially identified participant who can provide 
additional participants via a network of supply chain contacts. For 
example, a crane use in Sydney can provide participants involved in crane 
manufacture and crane distribution. 
This method of sampling was designed specifically for this study because 
the investigators aimed to become immersed in the construction 
technology market community, and also aimed to elicit facts rather than 
individual behaviour (Schultze and Avital, 2011). Based on chain sampling 
method, 22 experienced participants were purposely recruited from two 
regions Australia and North America. Participants from two developed 
countries were chosen as their feedback on technology adoption is critical 
to vendors before disseminate the technology in the rest of the world. 
Table 1 shows the participants profile. 
Table 1. Selective participants’ profile and business  
Participant position Experience 
(years) 
Crane type 
Dispatch manager 25 Mobile crane  
President  50 Mobile crane   
Safety director 12 Mobile crane    
Sale manager 20 Mobile crane 
Owner  28 Mobile crane 
Owner  28 Mobile crane 
Operator manager 20 Mobile crane    
Operator management  30 Mobile crane 
General manager 42 Mobile crane    
General manager 22 Tower crane 
State sale manager 4 Two mobile cranes 
Senior project manager 10 Tower crane 
Managing director 43 Mobile crane (55 and 250 ton) 
Project manager 12 Tower crane 
Project manager 10 Tower crane  
Project manager 10 Tower crane 
Managing director 12 Rail crane and tele-handler 
Director 30 Rail crane and tele-handler 
Managing director 27 Tower crane (310 and 330 ton) 
Contract manager  16 Tower crane 
Project manager  14 Tower crane  
Managing director  40 All terrain  and crawler crane  
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ANALYSIS AND FINDINGS 
Themes constituting the adoption process 
This section presents key themes representing the HLE adoption process 
observed in the interview data.  For instance, Figure 2 presents the key 
themes and subordinate structure of parent nodes, child nodes and 
indicative comments which lead to three key themes of customer 
decision-making processes identified by the research including: 
Investigation (T1), Acquisition (T2) and Utilisation (T3). 
Investigation (T1): T1 represents activities that a customer carries out to 
identify potential solutions and make comparison between competing 
options.  This includes seeking understanding about newly available 
handling and lifting solutions and gaining confidence about whether or not 
the solutions will meet their needs. This theme shows that customers are 
looking for safer solutions to lift more weight. In addition, they are 
interested in machine control and monitoring technologies to increase 
performance efficiency. When the customer seeks new solutions, the local 
standards and road conditions and traffic legislations are mainly 
considered. This makes the crane industry different from other 
technologies such as concrete pumps or information technologies. 
Further, previous crane selection studies have not mentioned these 
factors.  
Acquisition (T2): T2 represents activities that a crane customer carries 
out to evaluate, select and purchase a new crane. This theme represents 
HLE evaluation steps including functionality (e.g. Outriggers) and financial 
(e.g. Cost analysis) and recommendation criteria. In addition, customers 
negotiate to get their crane from a vendor who is trustworthy. Here, trust 
and relationship with the vendors are important and are intimately linked 
with other aspects such as negotiating lead times and the terms and 
conditions of contract. 
Utilisation (T3): T3 represents activities that a customer carries out to 
operate, maintain and ensure the HLE works appropriately on their 
projects. The interviews show that this theme was very important to 
customers and formed a key part of their purchase decision process. 
Customers were concerned about crane tests including safety test, HLE 
maintenance and spare parts availability. In this sense, they look for 
simple technology and not complex HLE. They are also mainly concerned 
about down time (i.e. how long and how frequent), particularly where the 
likes of a small sensor on a complicated HLE becomes burnt-out or 
broken, and can cause significant delays. Customer feedback was crucial 
for new customers. As they talk to each other using different 
communication channels (e.g. industry workshops), networking and word 





Figure 1. Diffusion process tree representing diffusion process of T1 
(investigation), T2 (acquisition) and T3 (utilisation) behaviours. 
Clustering customers 
In order to identify whether there are groups of customers who follow the 
adoption process differently or have different concerns, a cluster analysis 
method was employed. In doing this, the clustering method inherent in 
Nvivo was utilised. For instance, this method categorises words with 
similar meaning together around different customer behaviours. The 
researchers were then able to view the individual groups and inductively 
derive names for each different type. Figure 2 shows the result of the 
analysis including the three main clusters of customers identified. Each 
shows that three clusters exist in the sample: 1) Leader corporations: 
keen to be the first in utilising advanced cranes earlier than other local 




Step changes in 
productivity 
Improve safety 
Project need  
We are looking at what is the problem.  What are the 
issues in the market?  What does the client want? What 
are the problems I have got on the particular project ... 
what you can then offer. Can you give them an 
advantage or a solution? (01:00 Marr) 
He knows what exactly the specifications are that he 
requires to make his requirements. He knows now within 
the market place there are maybe three or four 
suppliers... We tell him all differences [between the 
available technologies] (1:20:00 David Potter) 
[Brand X] have sensors in the outriggers, which give you 
the actual download on the outriggers, and so the crane 
operator considers the weight, which is on the 
outriggers. (13:46 cn21 Gill) 
...even if I have not seen the product under the test, I 
trust [brand X]. People trust us and then we work with 
people who trust us. ... (56:06 cn21 Gill) 
[at this stage] the skill of negotiation comes in, because 
it is all about money ... (1:56:00 David Potter) 
... less assembly time. We all come in and put the crane 
together and not really have the boom together. ... 
Finally there are a lot of times we will be able to 
manoeuvre from site within a plan because we can 
retrack our boom and turn sharper.  (11:47 cx17) 
 
I bought a crane last year and it was a 95 tonne crane 
and already had a 90 tonne and what failed was the 
fly... and so when I went to buy the crane I said: is the 
fly on the 90 tonner interchangeable with the 95? They 

































Market need  













an updated fleet with advanced cranes to rent them out to the 
contractors; and 3) Followers (small or medium sized family business 
companies): keen to utilize proven cranes based on the lessor’s feedback. 
 
 
Figure 2. Customer classification based on their adoption behaviour 
 
Comparing customers across themes 
This section compares three clusters across three key themes discussed 
previously (i.e. T1, T2 and T3) with a view to characterising, profiling and 
distinguishing different types of HLE customers. Table 2 presents a 
matrix, where the three clusters are shown in columns and themes T1, 
T2, and T3 are shown in rows. 
The previously presented findings are interesting in so far as they provide 
a more holistic view that goes beyond the HLE selection process (as an 
isolated purchase decision) and looks at the broader adoption approach 
(which links the purchase decision with ongoing actions required to 
holistically take up the technology). For instance, a participant stated that 
the decision to use a new crane is a “big decision as [cranes] have a lot of 
components and different configurations”. This means the customer also 
takes the complexity of maintenance and availability of after sales 
services into account during HLE adoption analysis. This finding is 
separate from current customer behaviour perspectives in the crane 
literature which primarily focus on purely crane selection criteria. Rather, 
the study presents a model which refers to a process from seeking a 
potential solution to utilizing the technology including inspections and 
repair as requirements of technology adoption decisions.  
 
   
III 
Cluster II: Mid-sized 
leaders 
Cluster I: Leader corporations 




Cluster III: Followers  
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Table 2. The matrix of cluster characteristics across each stage of the 
process  
Theme Cluster I (leader 
corporations) 






 Seek to solve 
problems and/or look 
for a step change in 
productivity 
 Collaborate with a 
manufacturer to 
modify their product 
 Develop new 
market by increasing 
lift capacity 
 Actively seek new 
crane and updated 
 
 Get the job done 




pioneers do to solve 
the same problem 
Acquisition 
(T2) 
 Decision being made 
in a longer process; 
 Owners not involved; 
 Many persons are 
involved in the decision  
 Premium price  
 Informal and 
relatively quick 
process; 
 Decision being 
made in a shorter 
process; 
 Mainly the owner 
involved in the 
decision 





 Mainly the owner 
involved in the 
decision;  





 Complexity of 
assembly; 
 Availability of spare 
parts; 
 Resale value 
 
Concerns about: 
 Complexity of 
maintenance; 
 Availability of 
support even remote 
services 
Concerns about: 
 Any complexity; 
 Availability of 
spare parts; 
 Availability of 
technicians; 
 Maintenance cost 
 
CONCLUSION  
The aim of this study was to understand the process of handling and 
lifting equipment (HLE) adoption decisions in the construction industry. 
Understanding of the process requires a major shift from an ‘HLE 
selection’ modelling to ‘HLE adoption’ process perspective. This new 
perspective provides many more factors and variables to accurately 
predict customers’ intentions towards adopting new equipment. This 
paper presents a proposed conceptual framework for HLE adoption which 
contributes to the body of knowledge by identifying three themes of 
activity representing the whole process of HLE adoption including 
investigation, acquisition, and utilisation. Common sub-features 
pertaining to each theme are provided (e.g. inspection and repair 
considerations are a subset of Utilisation).  Further, customers can be 
seen in terms of how they respond to the above process by reflecting 
three differing degrees of customer driven leadership Here, the paper 
identifies new groups of HLE users in the industry called ‘leader 
corporations and large firms’, ‘mid-sized leaders’ and ‘followers’ which 
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pass through the adoption process differently in terms of being 
innovative, intending to develop a market by new technologies, and being 
conservative respectively. 
This paper identifies that the HLE adoption process is a complicated multi-
stage process because customers (construction companies and HLE 
rentals) are professional and actively seeking new HLE technologies to 
increase their productivity (enabling the lifting of heavy objects faster and 
safer).  
Understanding themes of activities and the customer’s attitude toward 
new HLE are critical; because it enables researchers to modify the 
adoption decision is understood for relevant customer groups. These 
modifications give a better description and prediction of the HLE adoption 
process. By clearly delineating the current practice used in the industry, 
this finding enables new dealers to determine the best strategy for them 
to implement when disseminating their technology. Inexperienced 
contractors can use the process described as a benchmark for their own 
companies. The limited number of experienced professionals available for 
the interviews is a limitation of the current study, but future studies can 
use the findings as a base for a larger industry study. For instance, larger 
studies which would work towards improving the validity of the above 
findings.    
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